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ABSTRACT

A field experiment was conducted at Central research farm of Directorate of Water Management, Mendhasal,

Odisha, India during post rainy season in 2005-06 to study and evaluate the performance of five medicinal

plants i.e. Coleus forskholii (coleus), Eclipta alba (bringraj), Eupatorium triplinerve (water hemp), Centella

asiatica (Indian pennywort) and Marsilea quadrifolia (European waterclover). As per the results obtained

in the study, coleus resulted in highest tuber yield (0.898 t ha-1) and bringraj resulted in highest leaf yield

(1.46 t ha-1). Intercropping with blackgram (Phaeolus mungo) resulted in lesser leaf yield of all medicinal

plants compared to sole cropping where as the reverse trend was noticed in Indian pennywort. The nitrogen

uptake was found to be higher in coleus and water hemp when intercropped with blackgram where as other

three medicinal plants exhibited a reverse trend. The highest gross water productivity (Rs.13.3 m-3) and net

water productivity (Rs. 5.42 m-3) were noticed with coleus followed by that of bringraj in sole cropping.
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INTRODUCTION

The crop production in Eastern India in general and
Odisha in par ticular is constrained by w aterlogging.
Odisha has  more than 80,000 ha area under
w aterlogging w here no crop is cultivated in general
or deep w ater  rice is grow n during kharif season in
some portion resulting in low er crop productivity.
Remarkable area under  this  ecosys tem comes
under seasonal w aterlogging w here after harvest of
rice, the w ater recedes gradually w ith in one month
and it acts like a medium land situation. How ever, in
seasonal w aterlogged areas, the land is kept fallow
in general and in some patches, cultivation of
blackgram is prevalent whose productivity is very low.
Hence, there is a strong need to develop a suitable
alternate crop after the harvest of rice in post rainy
season under seasonal w aterlogged ecosystem.

In the recent times, the cultivation of medicinal plants
has been gaining signif icance due to their higher
market value compared to several f ield crops. For
example, Coleus forskhol ii  (coleus ) is highly
remunerative as it produces  a chemical called
“Forskolin (7 beta-acetoxy-8, 13-epoxy-1 alpha, 6
beta,9 alpha-trihydroxy-labd-14-ene-11-one)” w hich

is used for curing cardio vascular diseases. It is also
used to cure respiratory problems , glaucoma,
psoriasis, hypothyroidism and w eight loss (Godard
et al., 2005). Similarly, it w as also reported that the
alcoholic extract of the roots of Coleus forskholii
produce caf feic  ac id and a new  monoterpene
glycoside, coleoside, characterised as cuminyl-O-
â-D-glucopyranosyl(1 ’! 2) -â-D-galactopyranos ide
(Ahmed and Vishw akarma, 2001).

It can survive w ell under w ide range of conditions.
Though it is a perennial crop, it can be cultivated for
production of tubers in both kharif and rabi seasons.
In the present study, it w as grow n during post rainy
season w ith out subjected to w ater stagnation.
Similarly,  Ec l ipta alb a (bringraj) , Eupator ium
triplinerve (w ater hemp), Centela asiatica (Indian
pennyw ort) and Marsilea quadrifolia (European
w aterclover) also have signif icant demand in the
market due to their medicinal properties. The juice
extracted from leaves of bringraj help in stimulation
of brain and hence used in hair tonics alongw ith
brahmi (Chopra et al., 1955). It is also used against
anemia, dysentery, eye diseases, asthma and liver
cirrhosis.The juice of bringraj together w ith honey, is
used to treat upper respiratory congestion in children.
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Leaves of w ater hemp are sudorific, tonic, febrifuge,
alterative, stomachic and antiscorbutic in nature. In
addition they also exhibit Antitussive, anticoagulant,
depurative, c icatrizant, antitumorous and antiseptic
properties (Kokate, 1971). The juice extracted from
leaves of Indian pennyw ort  is used in hair oils as it
improves memory (Brinkhause and Lindner, 2000).
At the same time, it contains steroids w hich are used
to treat leprosy (Hausen, 1993).  Centella asiatica
also has anti-oxidant properties. The extract derived
f rom leaves  of European w aterclover  is anti-
inflammatory, diuretic, depurative, febrifuge and
refrigerant in nature. Some of these medicinal plants
may survive w ell under seasonal w aterlogged
condition under post rainy season and hence these
can be tested as alternate crops. Keeping this in view,
a f ield experiment w as conducted to evaluate the
per formance of  f ive medicinal plants i.e. Coleus
forskholii (coleus), Eclipta alba (bringraj), Eupatorium
triplinerve (w ater hemp), Centella asiatica (Indian
pennyw ort) and Marsilea quadri foli a (European
w aterclover) under tw o different irrigation schedules.
Their perf ormance w as assessed under  both
intercropping (w ith blackgram) and sole cropping.

MATERIALS AND M ETHODS

Plant material

The seedlings  of all the f ive medicinal plants w ere
raised in nursery during November to December
2005.  The seedlings / cuttings w ere planted after
the harvest of  kharif rice in post rainy  season during
January 2006.  The cuttings of coleus w ere drenched
in solution of Carbendazim (0.1%) to prevent the
fungal diseases.

Experimental design and treatments

The f ield experiment w as laid out using split  plot
design w ith tw o main plot treatments  (irrigation
scheduling :  M1:Irrigations  at tw o critical stages and
M2: Irrigation at one critical stage) and 11 sub plot
treatments  (medicinal c rop or  inter c ropping
combination: S1: Coleus forskholii  S2: Eclipta alba
S3: Eupatorium S4: Centela asiatica S5: Marsilea
quadrifolia S6: Black gram S7: S1+S6 intercropping
S8: S2+S6 intercropping S9: S3+S6 intercropping
S10: S4+S6 intercropping and S11: S5+S6
intercropping). The plot size w as maintained at 5x4
m. No w ater stagnation w as  experienced during
experimental period. The crops w ere irrigated as per
the treatments.  Split plot design w as preferred for

obtaining higher accuracy in comparison of sub plot
treatments.

Growth measurements

The plant biometrical observations like plant height,
plant population and dry matter accumulation w ere
recorded for all the five medicinal plants. The f inal
leaf yield and tuber yield (in case of  coleus) w ere
recoded at maturity and the pod yield of black gram
w as also recorded. Modif ied Microkjeldhal method
w as followed for analysis of nitrogen in plant samples
(Piper, 1966). The nitrogen uptake w as computed
from nitrogen % and dry matter accumulation. The
net returns w ere calculated by subtracting cost of
cultivation from gross returns.

Statistical analysis

All the data collected in the study w ere analyzed
statis tically  f ollow ing the analysis of variance
procedure described by Gomez and Gomez (1984)
for the split plot design adopted in this study. Statistical
signif icance w as tested by applying F-test 0.05 level
of probability. Critical difference at 0.05 probability
level w ere w orked out for the effects that w ere
signif icant (P<0.05).

RESULTS AND DISCUSSION

Effect on growth parameters

The soil is low  in organic matter (0.31%), nitrogen
and phosphorus and high in potassium. The plant
population and plant height at 60 days after planting
have show n signif icant improvement w ith irrigation
at tw o c rit ical s tages than that of s ingle stage
irrigation (Table 1). It w as also observed that the jump
in dry matter  accumulation is not found to be
statistically signif icant. The leaf area index of the
medicinal plants has show n a slight increase w hen
tw o irrigations are given compared to that of single
stage irr igation, how ever  it is not found to be
statistically signif icant. Among the medicinal plants,
the highes t plant height w as  recorded w ith
Eupatorium follow ed by that of Coleus. How ever, the
highest dry matter accumulation of 662 g m-2 has
been recorded w ith Coleus follow ed by that of bringraj
(367 g m-2). The low est leaf area index of 0.98 w as
noticed w ith Marsilea (under inter cropping) and the
highest value (2.12) w as noticed w ith coleus (inter
cropping). How ever the increase in LA I noticed at
intercropping recorded w ith coleus and eupatorium
is not found to be statistically signif icant.
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Growth, yield and water productivity of medicinal plants

Table 1 : Plant population m-2, plant height (cm) and dry matter accumulation (g m-2) of medicinal plants at
60 DAP as influenced by irrigation and intercropping w ith blackgram

Plant Population m-2 Plant height (cm) Dry matter accumulation
(g m-2)

Treatment M1 M2 Mean M1 M2 Mean M1 M2 Mean

S1 3.3 3.3 3.3 28.6 28.6 28.6 665.0 658.3 661.6

S1 3.3 3.3 3.3 28.6 28.6 28.6 665.0 658.3 661.6

S2 10.3 10.0 10.1 17.6 18.3 18.0 391.0 343.6 367.3

S3 5.0 4.6 4.8 13.0 12.6 12.8 202.3 194.3 198.3

S4 4.3 4.0 4.1 33.0 32.3 32.6 261.6 252.6 257.1

S5 10.3 9.3 9.8 12.3 12.6 12.5 159.0 151.6 155.3

S6 31.0 28.0 29.5 34.3 31.6 33.0 465.6 450.0 457.8

S7 3.6 3.3 3.5 28.3 27.3 27.8 685.0 669.0 677.0

S8 5.6 5.6 5.6 18.6 17.6 18.1 218.0 212.0 215.0

S9 4.3 3.6 4.0 12.6 12.3 12.5 207.0 195.6 201.3

S10 4.0 3.6 3.8 34.3 34.0 34.1 258.3 249.0 253.6

S11 5.3 5.3 5.3 12.0 12.0 12.0 86.6 82.6 84.6

Mean 7.9 7.3 7.6 22.7 21.7 22.0 327.2 314.4 320.8

CD (0.05) for Main plot 0.13 0.56 12.9

CD (0.05) for Sub Plot 1.01 3.86 25.3

CD (0.05) for Sub plot at same main plot 1.43 5.46 35.8

CD (0.05) for Main plot at same sub plot 1.37 5.25 35.9

Effect on economic yield

Among all the f ive medicinal plants, Coleus forskholii

proves to be the best performer in terms of crop

grow th rate and economic  yield due to higher

drymatter accumulation and leaf  area index . It

recorded an economic y ield of   0.898 t ha-1 (Table

2) w ith a net return of Rs. 19,520/- ha-1.

Bringraj (Eclipta alba) has resulted in the second

highest crop grow th performance. It resulted in the

economic yield of 1.46 t ha-1 w ith a net profit of Rs.

9,300/-  ha-1. The perf ormance of Eupatori um,

Centella asiatica and Marsilea quadrifolia w as not

found to be satisfactory compared to their average

expected yields. This might be due to the heavy w eed

infestation in the initial stages of crop grow th.

Table 2 : Economic y ield (tuber /leaf  / pod) of  medicinal plants
at m at ur i ty  as  in f luenc ed by  ir r igat ion and

intercropping, Post  rainy  season, 2006

Treatment Economic yield (q/ha)
Leaf/Tuber/Pod

Main plot
M1 6.39
M2 6.15
CD (0.05) NS
Sub plot
S1 8.98
S2 14.6
S3 2.15
S4 4.75
S5 3.6
S6 5.3
S7 8.93 + 2.2
S8 12.2 + 2.6
S9 1.95 + 2.7
S10 4.9 + 2.8
S11 2.15 + 2.2

CD (0.05) 1.2
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Effect on water productivity

The highest gross w ater productivity (Rs. 13.3 m-3)

and net w ater productivity (Rs. 5.42 m-3) were noticed

w ith coleus follow ed by that of bringraj in sole cropping

(Fig 2). Similar trend w as also noticed in

intercropping.

Overall, Coleus forskholii + blackgram intercropping

resulted in the highest economic returns  than that of

other treatments. Hence, it can be concluded that

Coleus as sole crop, bringraj as sole c rop and their

intercropping w ith blackgram are found to be the

viable options for seasonal w aterlogged areas in post

rainy season.

Fig 2 : Water productivi ty of medicinal pl ants under
seasonal waterlogged  condition, Post rainy season.
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Fig 1 : Impact of intercropping on nitrogen uptake of
medicinal plants under seasonal waterlogged
condition in post rainy season
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Effect on nitrogen uptake

It w as also noticed that the intercropping resulted in

higher  nitrogen uptake  (Fig. 1)  in coleus  and

eupatorium w here as it has show n reverse trend in

marsilia, centela and eclipta. The reason might be

due to higher w eed grow th noticed in case of coleus

and eupatorium under sole cropping. Eclipta by its

aggressive spreading nature has not allow ed w eed

grow th even in sole cropping.


